Several interrelated strategies involving physician leadership and participation have been proposed to contain health care costs while preserving or improving quality. These include programs targeting the 10% of the population that incurs 70% of health care expenditures, disease management programs to prevent costly complications of chronic conditions, efforts to reduce medical errors, the strengthening of primary care practice, decision support tools to avoid inappropriate services, and improved diffusion of technology assessment.
I
n the first 3 articles, this series on health care costs offered a variety of explanations and remedies for high and rising health care expenditures in the United States (1) (2) (3) . This final article addresses the question posed at the beginning of the series: Do strategies exist that enable physicians to reduce costs while improving or protecting health care quality?
The first 3 articles discussed various cost-containment methods: making patients more responsible for the costs of their care, encouraging price competition in health care markets, slowing the rate of diffusion of costly new technologies through effective technology assessment programs, reducing the administrative cost burden of the health care system, and counterbalancing the market power of health care providers and suppliers with expenditure caps or global budgets that limit the total amount of money flowing into the health care economy. Most of these approaches are policy initiatives that require the actions of governments or large health insurance plans. Except through political advocacy, physicians cannot readily affect these approaches. Other cost-containment strategies do fall within the purview of physicians' professional work. This article presents quality-preserving cost-control activities that involve physician leadership and cooperation. The strategies discussed overlap with one another; the common theme is the substitution of lower-cost ambulatory care for higher-cost emergency or in-hospital services (Table) .
REDUCING USE OF HOSPITAL AND EMERGENCY DEPARTMENTS BY HIGH-COST PATIENTS
Physicians are the first to appreciate a fundamental reality: Ten percent of the population accounts for 70% of health care expenditures. Fifty percent of the populationhealthy persons-are responsible for only 3% of health care expenditures. These relationships have held steady from 1970 to 1996. In 1996, the healthy 50% incurred an average cost of $122 per person whereas the highest-cost 1% spent $56 000 per person (4) . Serious cost control should focus on the high-cost members of the population.
Common diagnoses among the highest-cost 10% are ischemic heart disease (including congestive heart failure), cancer, diabetes, hypertension, pulmonary conditions, mental disorders, and trauma. Moreover, the highest-cost patients have 3 or more comorbid conditions. Particularly for heart disease and cancer, the bulk of expenditures are for inpatient care. Kidney disease and stroke incur the highest average cost per person, but fewer people have these conditions than heart disease, cancer, trauma, mental disorders, and hypertension (5, 6) . Almost all high-cost patients utilize inpatient hospital services (7) .
High costs result from prolonged hospitalization, brief hospitalization with intensive use of resources, or repeated hospitalization for the same condition. In a study of highcost patients, repeated hospitalization was considerably more frequent than single prolonged or cost-intensive hospitalization. About 20% of high-cost patients died during the year of the study. Very sick patients, who were kept alive for long periods through multiple clinical interventions, accounted for fewer than 10% of the high-cost patients. Unexpected complications were important factors that elevated patients from low-cost to high-cost status. The study concluded that repeated hospitalizations for the same illness are an important cause of very high costs (8) . A study of hospitalizations for diabetes reached a similar conclusion (9) .
Because Medicare data are easy to access and because many high-cost patients are Medicare beneficiaries, analyses of high-cost patients tend to focus on Medicare. Ninety-five percent of Medicare costs are incurred by people with 2 or more chronic conditions; by far, the most expensive Medicare patients in 1999 were elderly persons with 4 or more chronic conditions (10) .
If most high-cost patients were near death, the opportunity to reduce spending on those individuals would be limited. However, only one fifth of people in the top 5% of Medicare spending in a given year died by the end of that year. Among Medicare beneficiaries who were consistently high spenders over 5 years (1995 to 1999), 60% were alive at the end of that period (7) . Opportunities exist for cost reduction among persistently high-cost patients who are not near death, particularly because a substantial proportion of their costs are inpatient related. To take full advantage of this opportunity, high-cost patients must be identified and interventions made before these patients become high spenders (7) . One successful cost-reduction program for high-cost patients is the improved management of congestive heart failure.
Post-Hospital Management of Congestive Heart Failure
Congestive heart failure is the most common indication for hospitalization among older adults (11) . In 1995, Rich and colleagues (12) studied a nurse-directed program of patient education with post-hospital telephone calls and home visit follow-up for patients with congestive heart failure. Within 90 days, hospital readmissions decreased markedly and quality of life improved, resulting in a cost reduction of $460 per patient in the intervention group compared with controls (12) . Eleven randomized, controlled trials of similar nurse-led post-hospital interventions for congestive heart failure have been published; 7 of 8 trials that reported cost data saved money. Eight of the 11 trials found that readmission rates decreased from 22% to 45% in the intervention group. For the 9 trials in which multidisciplinary follow-up teams were used, the summary risk ratio for readmission for heart failure was 0.77 (95% CI, 0.68 to 0.86), indicating a reduction in readmissions of 23%. Quality outcomes improved or remained the same (11, 13) .
Recent publications suggest that these programs are not cost-effective for all patients with congestive heart failure (14, 15) . The programs that successfully reduce costs are targeted to high-risk patients, are initiated in the hospital or shortly after discharge, and include postdischarge face-to-face encounters with nurse care managers rather than telephone-only contact (16) . Because these programs reduce hospital revenues, hospitals are unlikely to sponsor them. The Medicare program, which realizes the savings, is the logical entity to require or reimburse such programs.
Other Post-Hospital Programs
The concept of nurse-run post-hospital programs can be extended from patients with congestive heart failure to elderly people with multiple diagnoses. In 1 study, such a program markedly reduced the readmission rate, causing mean total charges to be 63% less for the intervention group than the control group (17) .
Forty percent to 50% of patients with chronic obstructive pulmonary disease-another high-cost diagnosis-who are discharged from hospitals are readmitted during the following year. A patient education program with regular follow-up was associated with a 40% reduction in admissions for chronic obstructive pulmonary disease and improved quality of life compared with controls (18) .
Fewer hospitalizations could not only reduce costs but also avoid serious illnesses in elderly persons. Many functionally independent elderly persons are no longer independent after hospital discharge. Bed rest rapidly reduces muscle strength and aerobic ventilatory capacity, thereby increasing the risk for falls, confusion, and future dependency. The vertebral bone loss caused by 10 days of bed rest requires 4 months to restore, thereby increasing risk for fracture. The cascade of physiologic decline initiated by a hospitalization may prove irreversible (19) .
Physicians are ideally suited to encourage post-hospital interventions for high-utilizing patients with congestive heart failure and other chronic conditions, thereby contributing to cost reduction and quality enhancement.
DISEASE MANAGEMENT PROGRAMS
"Disease management" is a general term for programs that focus on 1 or more chronic illnesses and attempt to improve quality and reduce costs incurred by people with chronic conditions. Post-hospital heart failure interventions are an example. The success of programs such as those targeting high-risk patients with heart failure has helped drive enthusiasm for disease management. Disease
Table. Thinking about Specific Cost-Reduction Programs
It is helpful to ask 5 questions about concrete cost-reduction programs in specific institutions. 1. Who benefits from a cost reduction effort: purchaser, insurer, provider, patient, or society? 2. Are financial incentives aligned to promote cost reduction? An organization that earns more money by providing more services is unlikely to engage in cost reduction. Cost-containment programs in globally budgeted institutions, such as Kaiser Permanente or the Veterans Affairs systems, may not generalize to other settings because these institutions have aligned their financial incentives in favor of cost reduction. 3. Is it possible to identify the patients whose health expenditures might be lowered? Ideally, efforts would be made to identify and case-manage patients whose costs are likely to be high in the future. 4. Is the timeline for cost reduction short or long? How does the timeline affect the Љbusiness caseЉ for cost-reduction programs? Few health plans will invest in cost-control efforts whose savings will be delayed for 10 or 20 years. 5. Will the cost reduction effort truly protect quality of care?
Medicine and Public Issues
High and Rising Health Care Costs. Part 4 management programs may or may not be high-user interventions, depending on whether they target entire groups with chronic conditions or restrict their focus to high-risk patients.
Because care of chronic illness consumes 78% of national health care expenditures (20) , the disease management movement has become a growth industry in the United States (21) . The premise is that consistent intervention in chronic disease, guided by evidence-based medicine and coordinated care, results in better care, less illness, and lower costs.
Do disease management programs truly cut costs? Some do and some do not. The programs for management of congestive heart failure described earlier reduce expenditures because they target individuals, most of whom are in the top 10% of health care spenders. Programs for children with moderate or severe persistent asthma who have been hospitalized have been shown to save money, whereas similar programs for children with less severe asthma do not reduce costs (22) . The cost-saving congestive heart failure and asthma interventions are programs only for high users of health care resources. Disease management vendors who proclaim cost savings often restrict their efforts to high users rather than large groups (23, 24) .
Savings are difficult to demonstrate for programs aimed at all patients with chronic conditions of high prevalence (most of whom are not yet high users), particularly conditions whose complications manifest themselves far in the future. A review of diabetes programs involving components of Edward Wagner's Chronic Care Modelplanned visit clinics, case management, reminder prompts, and performance feedback reports-found that 7 of 9 studies reported reduced health care use or reduced costs. However, most of these programs were experimental and of short duration, and in some cases costs increased again when the research protocol ended (22) . A study of 4 disease management programs (for coronary artery disease, heart failure, diabetes, and asthma) at Kaiser Permanente from 1996 to 2002 found that the programs were associated with substantial quality improvement but not cost savings (25, 26) . A recent report from the U.S. Congressional Budget Office also raises questions about the costsaving promise of disease management (15).
Under most fee-for-service arrangements, the costs of disease management programs may be borne by the provider organization, whereas savings (if they exist) accrue to the insurer. Integrated systems with global budgets (for example, Kaiser Permanente and Veterans Affairs hospitals) both bear the program costs and reap the benefits of reduced use of hospitals and emergency departments. Analyses of "costs to whom" and the related alignment of incentives are an essential part of constructing the elusive business case for chronic disease management (27) . In the case of diabetes, effective cost reduction requires identifying which patients will be the high-cost patients of the future and effectively intervening with those patients (7). Although some prediction models for future high-cost patients exist (28), they have not always proven to be reliable (7) .
The time frame for return on investment poses challenges to the cost-control potential of disease management programs. If a person with diabetes receives excellent care, thereby delaying the onset of end-organ complications, are costs saved through reductions in myocardial infarctions and end-stage renal disease, or are costs increased because the patient lives longer and incurs more expenditures by virtue of needing medical care for more years? Lubitz and associates (29) compared noninstitutionalized patients in good health at 70 years of age with those in poor health at 70 years of age. People in good health lived longer, thereby incurring more years of medical expenditures; those in poor health had more expenditures per year for fewer years. The data showed that total health expenditures from 70 years of age to death were equal for the 2 groups, suggesting that improved chronic care before 70 years of age neither increases nor reduces health expenditures over the lifetime of the patient (29) . A business-case "home run" in diabetes management would be hit by a program that lasts at least 20 years within the organization reaping the cost reductions; is utilized by patients who remain in that organization for at least 20 years; and markedly reduces the rate of myocardial infarctions, strokes, leg amputations, and end-stage renal disease among its participants. Such home runs are rare.
Even though the cost-containment potential of disease management programs is uncertain, these programs aspire to the dual goals of quality improvement and cost containment. Disease management programs initiated by health insurance plans and managed by vendor companies often fail to involve physicians in a central role. In contrast, programs that develop within provider organizationshospitals; physician groups; and group-model health maintenance organizations, such as Kaiser Permanente, Group Health in Seattle, and HealthPartners in Minnesota-offer important innovations in which physicians can lead and participate.
REDUCING MEDICAL ERRORS
Quality problems are generally categorized as underuse, overuse, and misuse (30) . High-user and chronic disease management programs attempt to correct underuse of ambulatory and home-care programs in order to reduce overuse of hospitals and emergency departments. Error reduction is aimed at misuse.
Unexpected complications, often resulting from medical errors, may catapult hospitalized patients from the lowcost to the high-cost category (8) . One study estimated savings from eliminating preventable errors during hospitalization as being in the range of $5 billion to $10 billion per year (31) . Another estimate placed savings at $17 billion per year (32) . These amounts may be small in relation to total health expenditures, but they are substantial.
Medicine and Public Issues High and Rising Health Care Costs. Part 4 Solutions to the problem of medical errors involve physician-driven activities that combine cost reduction with quality improvement. One example of an error-reduction intervention is computerized physician order entry for inpatients (33) . Physicians have resisted this intervention when it was poorly implemented (34) . An alternative would be for all physicians to participate in planning inhospital computerization so that the innovation is implemented in an effective and physician-friendly manner.
STRENGTHENING PRIMARY CARE
Primary care has the potential to reduce costs while preserving quality. Studies of ambulatory care-sensitive conditions (conditions, such as diabetes or congestive heart failure, for which timely, appropriate diagnosis and treatment may result in reduced hospitalization) have shown that hospitalization rates and expenditures for those conditions are higher in areas with fewer primary care physicians (35) and limited access to primary care (36) . Systems that link patients with primary care physicians are associated with reduced hospitalizations for ambulatory care-sensitive conditions (37, 38) . Adults 18 to 64 years of age in urban California communities with poorer access to primary care had higher hospitalization rates for 5 ambulatory care-sensitive chronic conditions than did similar patients with better access to primary care (39) .
Strengthening primary care may also result in more appropriate use of specialists (40) . Schroeder and Sandy (41) have labeled specialty care as "the invisible driver of health care costs." Costs are higher in regions with higher ratios of specialist to generalist physicians (42, 43) . Baicker and Chandra (44) showed that states with more specialists have higher per capita Medicare spending, suggesting that this relationship may be driven by the use of more intensive, costly interventions. Although specialists provide higher-quality care for some conditions, the large Medical Outcomes Study showed that primary care physicians, using fewer resources, deliver care similar in quality to that of specialists for such conditions as diabetes and hypertension (45, 46) . Both specialists and primary care physicians can encourage efforts to strengthen primary care structures that may reduce unnecessary hospitalizations while maintaining quality. These efforts may or may not involve an increased number of primary care physicians per capita (depending on the geographic region); more important, they include modes of primary care reimbursement that are adequate and that promote better quality, and redesign of primary care practices to improve the basic management of ambulatory care-sensitive conditions.
REDUCING INAPPROPRIATE CARE
Eliminating inappropriate care is a well-recognized strategy to reduce costs while improving quality. Although appropriateness is difficult to measure (47), well-recognized criteria, which were clinically tested in several cases, have been developed for the appropriateness of various procedures (48) .
Examples of inappropriate or possibly inappropriate care abound in the literature (49) . Some studies have examined variation in rates of procedures; others may have applied appropriateness criteria to specific cases by using chart audits. More than 20% of patients with cancer receive chemotherapy in the last 3 months of life, and this percentage is similar for patients whose cancer is responsive to chemotherapy and those whose disease is unresponsive (50) . Estimates of unnecessary inpatient hospital days have ranged from 25% to 50% (51, 52) . A recent analysis of Medicare beneficiaries 65 to 75 years of age found that 15% of coronary artery bypass surgeries were performed for an uncertain indication and 10% were inappropriate; 54% of angioplasties had an uncertain indication and 14% were inappropriate (53) . Increasing rates of spinal fusion surgery for conditions for which no evidence of benefit exists-with high rates of reoperation and complicationssuggest substantial inappropriate care (54, 55) .
Elimination of inappropriate prescriptions could also generate cost savings. In 1 study, 40% of prescriptions written for hypertension did not conform to evidencebased guidelines (56) . For elderly patients with hypertension in the United States in 2001, physician noncompliance with guidelines cost about $1.2 billion (56) .
As noted in article 3 of this series (3), states and regions featuring high-intensity medical practice with high per capita Medicare costs do not provide better quality of care, as measured by use of various preventive or treatment processes associated with improved outcomes, than do states and regions with more conservative practice patterns (57) (58) (59) . A major difference between conservative and high-intensity regions is the number of physicians involved in the care of a given patient. High-intensity practice is likely to involve inappropriate and harmful care (60) .
Achievement of quality-enhancing cost reduction by reduction of inappropriate care is difficult. It is easier to judge appropriateness after, rather than before, an intervention has been performed. Shared decision making, in which educated and active patients are involved in treatment decisions, may be the best remedy for costly, inappropriate care. In 6 of 7 studies, shared decision making was associated with 21% to 44% reductions in more invasive surgical options-including coronary revascularization, hysterectomy, mastectomy, back surgery, and prostatectomy-without adverse outcomes (61) .
High-quality shared decision making requires patients who can engage in discussions as informed partners, which in turn requires use of patient decision aids. These are evidence-based tools that allow physicians to accurately inform patients of available options and their consequences. These tools are not widely utilized at present (61) . For chronic illnesses, such as diabetes, shared decision making is associated with better health-related behaviors and im-
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DIFFUSION OF TECHNOLOGY ASSESSMENT
Article 2 in this series reviewed the evidence that new technologies are adopted more rapidly in the United States compared with other developed nations, thereby increasing their use and cost (2) . Although novel technologies may benefit patient care, high rates of use of these technologies could represent inappropriate care. Technology assessment-the process of determining which technologies are clinically indicated for which patients (64)-is an important tool to assist physicians in limiting inappropriate use of medical advances. The results of technology assessment can be incorporated into patient decision aids and used when engaging patients in shared decision making.
CONCLUSION
The 4-part series that concludes with this article explains that the high and rising health care expenditures in the United States are caused by a variety of factors. The most important of these are the market power of physicians, hospitals, and pharmaceutical companies, which has enabled these providers and suppliers to garner high prices for their services and products, and the rapid diffusion of high-cost innovative technologies.
Several measures may contain rising health care costs. Among these are encouragement of competition among providers and health insurance plans, linking of provider payment to health technology assessment so that new technologies are not utilized inappropriately, placing of controls on prices of services and products or on the quantities of services provided, and institution of expenditure caps or global budgets that limit the total amount of money flowing into the health system.
Most of these cost-containment measures do not connect closely with physician practice. They are instituted, strengthened, weakened, or discontinued by governments or large health insurance plans. However, several approaches to high and rising health care costs are directly tied to daily medical practice. It is these physician-connected strategies-which may help to control health care expenditures while protecting quality-that have been the topic of this final article.
We believe that high and rising costs are a serious menace to the future of our health care system. As expenditures rise, Medicare, Medicaid, and private insurers reduce coverage; costs are shifted to individuals, thereby reducing access to needed care for some. Most of us, as physicians, have experienced how rising costs can create difficulties in caring for our patients: For example, the growing cost of prescription drugs, which are frequently not covered by insurance, has often restricted our therapeutic choices for elderly patients. Escalating patient responsibility for payment in an environment of rising prices will further restrict physicians' diagnostic and treatment options for the sizable proportion of patients with limited financial means. If cost increases are not moderated, our satisfaction at being able to offer patients beneficial clinical innovations may give way to frustration, as our patients become unable to afford those same innovations.
